Computer Science 430
Examination 2
Winter 2010-2011

This examination covers work to date, but emphasizes Chapters 3 and 4.  Please annotate your work clearly enough to make plain your intentions and thinking.

Respond to four (4) of the following.

1.
Discuss the advantages and disadvantages of the use of biased exponents in the representation of floating-point numbers in accord with the IEEE-754 standards.

2.
Chebyshev polynomial expansions for trigonometric or other transcendental functions are often expressed using Horner’s method or rule.

a.
Show that the ordinary polynomial PO(x) = 1.0 + 0.5 x + 0.25 x2 + 0.125 x3 can be rewritten as PH(x) = 1.0 + x { 0.5 + x [ 0.25 + x (0.125) ] } and finally
PH(x) = { [ (0.125) x + 0.25 ] x + 0.5 } x + 1.0.

b.
Explain how many machine-level multiplications and additions would seem to be required for evaluating PO and PH.

c.
Explain how many fused multiply-add instructions would suffice for evaluating PO and PH.

3.
“[To] execute all instructions in one cycle[,] … no datapath resource can be used more than once per instruction, so any element needed more than once must be duplicated. We therefore need a memory for instructions separate from one for data.”

a.
Why doesn’t this argument also apply to registers in a single-cycle processor implementation?

b.
Discuss whether a memory could be designed to overcome this restriction in a single-cycle processor implementation.

c.
Patterson and Hennessy also show separate memories in the five-cycle pipelined processor implementation. Discuss whether this is necessary, or merely convenient.

d.
Some classic architectures have an “instruction register” that is usually inaccessible to the machine-language programmer. Discuss whether the single-cycle and pipelined implementations shown by Patterson and Hennessy contain instruction registers.

4.
MIPS R-type shift instructions contain a shift amount in bits <10:6> of an encoded instruction to indicate how the value from Rt, bits <20:16>, is mutated before being deposited into Rd, bits <15:11>. These instructions have a major opcode of 0 across bits <31:26> with a distinctive function subcode in bits <5:0>. For each of the following instructions, devise a logic-gate implementation of the portion of the control unit for deriving two necessary control lines that could be called ShiftDirection and DoShift, i.e., each of those as a separate Boolean function of relevant bits from the instruction.

	Assembler Mnemonic
	Instruction Name
	Function Subcode

	sll
	shift left logical
	0

	srl
	shift right logical
	2

	sra
	shift right arithmetic
	3


5.
Explain the meaning, rationale, and/or significance for three (3) of the following.

a.
Double-width register for certain arithmetic operations

b.
Exception

c.
Hazard

d.
Pipeline register

Remember the Honor Pledge.

